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Monkeys Build New World Order
New experimental evidence shows that policing behaviour by dominant
monkeys stabilizes and integrates macaque societies.Kevin N. Laland
As the architects of phenomenal
feats of engineering, from the Great
Wall of China to the Taj Mahal to
New York city, we humans often
fail to realise that other species are
also impressive engineers in their
own way. Countless animals
manufacture nests, burrows, holes,
webs and pupal cases; plants
change levels of atmospheric
gases and modify nutrient cycles;
fungi and bacteria decompose
organic matter; even bacteria fix
nutrients. These activities
collectively are known as niche
construction, the capacity of living
creatures to shape their worlds [1].
New research on the policing
behaviour of high-status monkeys
brings the study of niche
construction into a whole new
domain [2].
We flatter ourselves that human
beings uniquely control the planet,
and there is no doubting that
human engineering and technology
has taken niche construction to
its zenith. Yet dated at 3.6 billion
years ago, the first fossil evidence
of life, preserved in rock as
laminated structures known as
stromatolites, is a manifestation of
the niche-constructing activities
of microbial mats, which played
a vital part in constructing the
Earth’s oxygenated atmosphere.
While the fact that organisms
engage in niche construction is
widely recognized, the evolutionary
and ecological significance of
this activity has only recently
received attention [1]. Currently,
niche-construction is the focus of
vigorous debates within the fieldsof evolutionary biology and
ecology, precipitated by a small
but rapidly growing group of
biologists who seek recognition
of niche construction as a
fundamental biological process.
Advocates of this viewpoint argue
that there is both accuracy and
utility in treating niche construction
as a major evolutionary process in
its own right, rather than as merely
a product of evolution. Evolution
is regarded as based on networks
of causation and feedback in which
organisms drive environmental
change and organism-modified
environments subsequently
select organisms.
If you take a close look at an
earthworm, for instance, you would
see that these manifestly terrestrial
creatures are structurally very
poorly adapted to cope with
physiological problems such as
water and salt balance on land, and
they would seem to belong in
a freshwater habitat [3]. That is
because earthworms have retained
their ancestral freshwater kidneys,
evolving few of the structural
adaptations one would expect to
see in an animal living on land. They
survive in a terrestrial environment
by building their own private
swimming pools: that is, by
tunnelling, exuding mucus and
eliminating calcite, which produces
well-aggregated soils with
weakened matric potentials,
allowing them to draw water into
their bodies. Through their
burrowing activities, earthworms
dramatically change the structure
and chemistry of the soils in which
they live, often on a huge scale [4].
This example highlights a problemwith the concept of adaptation. In
this case it is the soil that does the
changing, rather than the worm, to
meet the demands of the worm’s
freshwater physiology [3]. So what
is adapting to what? Advocates of
the niche construction perspective
feel that standard evolutionary
theory short-changes the active
role of organisms in constructing
their environments.
Hitherto, niche construction
theory has been largely restricted
to the ecological and evolutionary
domains: organisms modify
resource distributions and natural
selection pressures, with knock-on
consequences for ecological
dynamics and evolutionary
trajectories. But a highly innovative
recent paper by Jessica Flack and
colleagues [2] has pioneered the
application of niche-construction
to the social sphere. Flack is
a primatologist who studies
a captive population of pigtail
macaques, monkeys indigenous to
South East Asia. These macaques
live in large, mixed-sex groups,
with each monkey regularly
interacting with a subset of the
individuals with whom they play,
groom, forage, and so forth. These
other individuals can be regarded
as providing a set of commodities,
or services, that are in many
respects social equivalents to the
set of ecological resources and
conditions — prey availability,
temperature, humidity and so
forth — that characterize an
organism’s ecological niche.
Flack et al. [2] argue that, in the
same way that the ecological
niche can usefully be treated as
frequency distributions of the
resources used by a population, so
the social niche can be viewed as
composed of networks of social
services provided by individuals.
An attractive feature of this
conception is that it allows the
complex set of social interactions
that underlie primate societies to
be quantified, and sets the scene
Visual Motion: Homing in on
Small Target Detectors
Tracking moving targets is essential for animals that pursue prey or
conspecifics. Recent studies in male and female hoverflies have
described classes of neurons that detect the movements of small
targets against a moving background but the mechanisms generating
their responses remain unclear.
Jeremy E. Niven
Many animals detect and track
small targets while hunting prey or
pursuing conspecifics to secure
territories or mates (for example
[1–5]). For an animal perching or
hovering watching a moving target,
the target generates motion
against a stationary background.
Detecting moving targets under
such conditions would be
comparatively straightforward, but
surprisingly few animals use such
a strategy and most of these are
likely to be ambush predators,
such as the praying mantis or the
toad [4,5]. Usually, the detection of
small moving targets is followed by
a pursuit in which both the target
and the pursuer move. For
example, male hoverflies engage
in visually guided tracking of
females or other males in flight
(Figure 1) [1,6].
During these bouts of tracking
both target and pursuer are
moving, so the pursuer must not
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individuals and activities that are
critical to the establishment and
maintenance of social niches.
Flack et al. [2] observed that
disputes between monkeys, for
instance over access to food or
mates, destabilised monkey
societies, but that a small number
of high-status individuals acted like
police, physically intervening in
conflicts, preventing escalation
and preserving relationships. They
carried out experiments in which
such monkey policemen were
temporarily removed, and found
that their removal was associated
with dramatic reductions in the size
and connectivity of social networks
related to grooming, play and so
on. The presence of the police
meant monkeys interacted with
more individuals, and more diverse
kinds of individuals, to generate
big, integrated, cooperative
societies. Their absence led to the
breakdown of society into small
cliques, with high levels of conflict.
The authors argue that, by
influencing the structure of social
resource networks, policing is
likely to have far-reaching
consequences, for infant survival
and the emergence of cooperation
and cultural traditions.
Some questions regarding the
study remain. For instance, it is
not clear that it is policing activity,
rather than some other
characteristic of the police, that
is critically responsible for the
stability and connectedness of
monkey societies, and the
knock-on consequences of
network structure for survivorship,
cooperation and tradition are
inferred rather than demonstrated.
Nonetheless, Flack et al.’s [2]
position is highly tenable.
Theoretical studies support the
hypothesis that policing, in the form
of punishment of non-cooperators,
can favour the evolution of
large-scale cooperation [5], and
that learned information diffuses
more rapidly through an integrated
than cliquey society [6].
More important, in my view, to
the specific findings of the study,
are the novel methods and
theoretical constructs developed
by these researchers, which are
potentially widely applicable within
the social and biological sciences.Flack et al. [2] deserve credit for
operationalizing the social niche,
and showing how the factors
instrumental to its structure can be
rendered accessible to scientific
inquiry. These researchers join
a growing band of evolutionary
biologists, ecologists,
philosophers, archaeologists,
anthropologists and psychologists
who are using the new evolutionary
framework provided by niche
construction to gain insight into
topics ranging from the cause of
the demographic transition to the
evolution of language [7–13].
Monkey policing not only builds
stable macaque societies but
may, in the fullness of time, play
a part in the construction of
a conceptual shift within the
biological sciences.
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